Abstract We report of a ten year old patient with soft tissue damage and bone defect of the tibia as a sequel of osteomyelitis. After excision and stabilization with an Ilizarov fixateur segment transportation was started. In order to avoid skin and soft tissue entrapment in the docking region, we used a metal cage as a space provider, which was shortened as segment transportation progressed. To our knowledge this simple method has not been described so far.
Introduction
In treating chronic osteomyelitis with sequester and posttraumatic defects stabilization of the limb can be achieved by applying an Ilizarov ring fixateur [3] [4] [5] . This method can be used for segment transportation as well. Little attention has been paid to the problem of how to preserve the space for the transported segment and how to avoid tissue entrapment in the docking region. To our knowledge no methods other than surgical excision of interfering tissue have been published to solve this problem. We report on a patient in which a metal cage usually used in spine surgery was inserted to avoid deep and large entrapment of the skin in the docking area.
Case report
A ten year old African boy sustained an open tibial fracture with soft tissue damage in a landmine accident during the Angolan war. Six month after the accident the child was admitted to our department. The general condition as well as the local status was poor and a severe osteomyelitis with sequestration ( Fig. 1 ) had developed. A soft tissue defect (approximately 20×5cm) with bad smelling pus was apparent on the lower leg (Fig. 2) . The complete cortical bone of the anterior tibia had disappeared. Infected soft tissue as well as the osteomyelitic bone and the sequester were removed and excessive debridement was carried out. The lower leg was stabilised with an Ilizarov ring fixateur. Antibiotic treatment was given parenterally.
The segment transport with the Ilizarov fixateur was started after improvement of the condition. Using vessel loops we did skin banding in order to achieve some soft tissue coverage. We had been able to leave a small ventral skin bridge above the area of the removed tissue. This skin bridge dropped down and started to heal to the dorsal soft tissue leaving no tunnel for the transported segment to reach the distal bone fragment. The situation was endangered of skin entrapment in the docking area. To avoid this we inserted a cage (normally used in spine surgery) of approximately the same size as the former tibia as a space provider (Fig. 3) . The cage was shortened according to the progression of segment transportation. Thus we were able to avoid large and deep skin and soft tissue entrapment. Healing of the transported segment to the distal tibia was uneventful (Fig. 4) . No further surgical intervention was necessary. A full soft tissue coverage could be obtained in addition to the formerly saved skin bridge. After a transportation of 20 cm of bone and appropriate healing the Ilizarov fixateur was removed eleven months later. Full weight-bearing was allowed using a lower-leg brace. last years distraction osteogenesis as developed by Ilizarov has been used in these patients [1, [3] [4] [5] . The ring fixateur is not only able to stabilize the affected limb but a segment transport to reach the original length of the bone can be performed as well [4, 5] . In such patients problems are not only arising from the affected bone but radical debridement of soft tissue may leave defects which require reconstruction. Several methods such as skin grafting and muscle flap transfer have been used [6] . However, during the transportation skin and soft tissue is lengthened as well. This may make additional surgical procedures for reconstruction of the soft tissue unnecessary. In our case we decided against excessive reconstructional procedures but the preserved ventral skin bridge threatened to drop down. This situation would have left no channel for the transported segment and would have resulted in deep and large skin and soft tissue entrapment in the docking area making further surgical intervention necessary. To avoid this we started to use a metal cage as an expander. Shortening of the cage was performed reciprocal to the progression of segment transportation. We were able to prevent the drop down of the skin bridge as well as entrapment. Docking of the transported tibia was uneventful as well as soft tissue healing. Fig. 1 Radiograph at admission of the 9-year-old Angolan boy 6 months after the mining accident. Non-union as well as severe osteomyelitis is apparent Fig. 2 Severe loss of soft tissue and bone of the lower leg. Bad smelling wound with pus and infection Fig. 3 Radiograph after excision of infected tissue and bone. An Ilizarov external fixateur is used for stabilization and segment transportation (the gap can be seen proximal). To prevent the drop down of the ventral skin bridge and to avoid tissue entrapment in the docking area a metal cage of about the same size as the tibia is inserted Fig. 4 Radiographs after successful segment transportation and removal of the metal cage. Docking of the transported segment to the distal tibia has occurred without further surgical intervention for removal of entrapped tissue
